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Objective: To summarise in a systematic review the effectiveness of interventions to treat foreign 
body airway obstructions (FBAO). 
Methods: We searched MEDLINE, EMBASE, and the Cochrane library from inception on 30th 
September 2019 for studies that described the effectiveness of interventions to treat FBAO in adults 
and children.  
We included randomised controlled trials, observational studies and case series (≥5 cases) that 
described evidence of benefit. For evidence of harm/ complications, we included case reports. Two 
reviewers independently assessed study eligibility, extracted study data, and assessed risk of bias. 
Data are summarised in a narrative synthesis. The GRADE system is used to assess evidence 
certainty.  
 
Results: We included 69 publications, comprising three cross-sectional studies (557 patients); eight 
case series (755 patients), and 59 were case reports (64 patients). One paper was included as a case 
series and cross-sectional study. For all interventions and associated outcomes, evidence certainty 
was very low. Early removal of FBAO by bystanders was associated with improved neurological 
survival (odds ratio 6.0, 95% confidence interval 1.5 to 23.4).  
Identified evidence showed that key interventions (back blows, abdominal thrusts, chest thrusts/ 
compressions, Magill forceps, manual removal of obstructions from the mouth, suction-based 
airway clearance devices) are effective in relieving FBAO. We identified reports of harm in relation to 
back blows, abdominal thrusts, chest thrusts/ compressions, and blind finger sweeps.  
 
Conclusions: Key interventions successfully relieve FBAO, but may be associated with important 
harms. Guidelines for FBAO management should balance the benefits and harms of interventions.  













Foreign body airway obstruction is an important health problem that causes 250 deaths in the UK 
and 5200 deaths in the USA per year.[1, 2] In Japan, foreign body airway obstruction is the most 
common cause of accidental death.[3] It is responsible for two in every 1000 ambulance calls in 
London.[4] Individuals at increased risk include the young, elderly, and those with neurocognitive 
disabilities.[2, 4] Food is the most common cause of obstruction, and causes most deaths.[1]  
Coughing is a physiological response to foreign body airway obstruction that generates high airway 
pressures and may be effective at removing obstructions.[5, 6] In individuals that have an ineffective 
cough, assistance from a bystander is likely to be needed, although case reports of self-delivered 
abdominal thrusts have been reported.[7, 8] A range of possible treatments have been reported 
including finger sweeps of the oral cavity, abdominal thrusts, chest thrusts, and back blows.  
The International Liaison Committee on Resuscitation (ILCOR) last reviewed the evidence for foreign 
body airway obstruction in 2010.[9] The review noted the effectiveness of back blows, abdominal 
thrusts and chest thrusts, but highlighted that there was insufficient evidence to determine which 
strategy should be used first. Current European Resuscitation Council guidelines support a step-wise 
approach which advocates the sequential delivery of up to five back blows and five abdominal 
thrusts until the foreign body is removed in conscious patients with an ineffective cough.[10] In 
contrast, the American Heart Association does not support the use of back blows and recommend a 
strategy that includes only abdominal thrusts.[11] 
A recent development in foreign body airway obstruction removal has been the creation of devices, 
such as the Dechoker (Dechoker LLC, Concord, North Carolina, USA) and LifeVac (LifeVac LLC, 
Nesconset, New York, USA), that use a vacuum to remove the obstruction from the airway. Given 
this development, the 10-year period since the last update, and ILCOR’s commitment to ongoing 
evidence evaluation process, we undertook a systematic review supported by the Basic Life Support 




We conducted a systematic review to identify and synthesise studies reporting the benefits and 
harms of immediate strategies for the removal of foreign body airway obstructions. Our review was 
registered with PROSPERO (CRD42019154784). The review protocol was developed in collaboration 
with ILCOR, and registered by ILCOR. This paper conforms to the PRISMA statement.[13]  
We searched MEDLINE (OVID interface), Embase (OVID interface), and the Cochrane Central Register 
of Controlled Trials (CENTRAL) from inception to present on 30th September 2019. Search strategies, 
were developed in conjunction with an information scientist and included a combination of 
keywords and MESH terms. An example search strategy is included in the electronic supplement. 
Additional papers were identified through review of reference lists of previous ILCOR reviews and 
consultation with the ILCOR Basic Life Support Task Force.[9, 14]  
Our population of interest was adults and children with foreign body airway obstruction in any 
setting. We included primary research studies that described the effect of key foreign body airway 
obstruction interventions compared with no intervention on key clinical outcomes. Our pre-defined 
outcomes were survival with good neurological outcomes, survival, return of spontaneous 
circulation, relief of airway obstruction, and harm. Using the GRADE (Grading of Recommendations, 
Assessment, Development and Evaluations) system, we allocated each outcome a level of 
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importance for decision-making.[15] Survival with good neurological outcomes and survival were 
categorised as critical. The remaining outcomes were categorised as important. 
 
We included randomised controlled studies, non-randomized controlled trials, observational studies 
(interrupted time series, controlled before-and-after studies, cohort studies), and case series that 
reported at least five cases. For outcomes of harm, we also included individual case reports. The 
following study types were excluded: unpublished studies (e.g., conference abstracts), manikin and 
simulation studies, animal studies, laboratory studies, and cadaver studies.  No written language 
limitations were applied.  
Following search completion and removal of duplicates, two researchers (two of AH/VO/EP/HT) 
independently reviewed titles and abstracts, and excluded obviously irrelevant citations. Two 
reviewers (two of AH/VO/EP/HT)then independently assessed full-text papers against the review 
inclusion criteria. At both stages, unresolved discrepancies were resolved by a third reviewer (KC). 
Two authors (two of KC/AH/VO/EP/HT) independently extracted study data from included studies on 
to a pre-defined data extraction form. For each study, we extracted key data related to our review 
question including study setting, study design, population characteristics, outcome data, and 
interventions used to relieve the foreign body airway obstruction. 
 
Study risk of bias was evaluated independently by two authors (two of KC/AH/VO/EP/HT) using the 
GRADE risk of bias tool for observational studies and the tool developed by Murad and colleagues 
for case reports and case series.[16, 17] Overall certainty of evidence for each outcome in relation to 
each intervention was assessed using the GRADE system.[18, 19] 
 
For data analysis, we first assessed studies for clinical, methodological, and statistical heterogeneity. 
Where appropriate, we planned to meta-analyse data using either a fixed-effects or random-effects 
model, depending on statistical heterogeneity. In view of the findings of previous ILCOR reviews, it 
was anticipated that eligible studies were likely to be heterogeneous. In such circumstances, a 
narrative synthesis was planned. 
 
Results 
Through database searches and other sources, and subsequent removal of duplicates, we identified 
1370 citations. We excluded 1168 citations at title/abstract screening. Review of 202 full-text papers 
identified 69 eligible papers.  
Of these 69 papers, we included three cross-sectional studies (557 patients),[20-22] eight case series 
(755 patients), [8, 20, 23-28] and 59 case reports (64 patients).[29-87] One study was included as 
both a cross-sectional study and case series due to way in which data were presented for different 
outcomes.[20] All three cross-sectional studies were undertaken in Japan. Case series studies were 
undertaken across the USA, Europe, and Japan. Three case series included only paediatric 
patients.[23, 25, 28] Characteristics of included are summarised in table one (cross-sectional studies/ 
case series) and the electronic supplement (case reports). Risk of bias assessments are summarised 
in the electronic supplement. 
Across all interventions and associated outcomes, where evidence was available, we assessed 
evidence certainty as very low (table two). This reflects the observational study design of all included 
studies, which was further downgraded for very serious risk of bias. Key areas of concern related to 
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selection bias and confounding. For some interventions and outcomes, evidence certainty was 
further downgraded to reflect the indirectness and imprecision of evidence.  
For critical outcomes, we identified evidence for survival with good neurological outcome for three 
interventions (foreign body airway obstruction removal by bystander, chest thrusts/ compressions, 
Magill forceps) and for survival for five interventions (back blows, abdominal thrusts, finger sweep 
Magill forceps, suction-based airway clearance devices). Data on survival with good neurological 
outcomes was derived from cross-sectional studies and all interventions were associated with 
improved outcome. Estimates of effect size were often high with wide confidence intervals. One 
cross-sectional study also reported an association between use of Magill forceps and survival.  
For all other interventions, where survival was reported as an outcome, data came from case series 
where survival was attributed to foreign body airway obstruction removal. It was often unclear how 
it was judged that the specific intervention was responsible for the patient’s survival.  
For important outcome of ROSC, we identified no evidence for any intervention.  
The important outcome of relief of airway obstruction was described for all interventions, although 
the number of reported cases ranged from 10 events in nine patents (airway clearance devices) to 
417 events (abdominal thrusts/ Magill forceps). Due to uncertainty in relation to the number of 
patients that received each intervention, we chose not to calculate the percentage success rate for 
interventions.  
The important outcome of injuries/ complications was described in relation to back blows (4 
reports), abdominal thrusts (52 reports), finger sweeps (10 reports), and chest thrusts/ compressions 
(5 reports). Seven reports described multiple interventions. Reports described patients aged 1-
month to 93-years. Main sites of injury were vascular (n=17, 27%), gastro-oesophageal (n=17, 27%), 
and thoracic (n=12, 19%). Of the 61 patients where outcome was reported, 34% (n=21) died due to 
injuries, such as aortic dissection, gastric rupture, and splenic rupture.  
 
Discussion 
In this systematic review of interventions to remove foreign body airway obstruction, we included 69 
papers. We found evidence that early bystander removal is associated with improved neurologically 
intact survival, and that all key interventions were effective in relieving airway obstructions. We also 
found evidence of harm for key interventions, which in some cases was associated with death. We 
assessed evidence certainty as very low for all outcomes and interventions.  
Undertaking high-quality research in this area is challenging. Observational studies should reliably 
record all foreign body airway obstruction cases, ranging from those where the obstruction is rapidly 
relieved by coughing and no medical care is sought to cases where the patient sustains a cardiac 
arrest. Included studies used two main approaches to case identification, both of which may lead to 
ascertainment bias, namely: self-report of cases by clinicians and members of the public, and the 
analysis of healthcare records.[88]  
Self-report of cases as a data source for case series likely favours extreme, interesting, or successful 
cases. For example, Heimlich’s case series of 162 patients reported successful relief using abdominal 
thrusts in all cases.[8] In contrast, the success rate for abdominal thrusts in Redding’s case series was 
only 74%.[24] 
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Analysis of healthcare records will exclude less severe foreign body airway obstruction cases where 
there is rapid relief and healthcare advice is not sought. Further challenges arise when either just 
hospital or just ambulance records are interrogated. Reliance on only hospital records excludes 
patients discharged by ambulance personnel at scene. In one paediatric study, these patients 
accounted for over 50% of patients seen by the ambulance service.[28] Similarly, sole use of EMS 
records will exclude patients where the foreign body airway obstruction occurs in hospital or where 
it is successfully removed pre-hospital, but a hospital review is subsequently sought due to injury 
concerns, as observed in some included case reports.[38, 66] 
The relief of foreign body airway obstruction may involve the consecutive use of multiple 
interventions, including encouraging the patient to cough, back blows, and abdominal thrusts. In 
Redding’s case series, over 50% of patients received more than one intervention.[24] Success in 
removing the foreign body airway obstruction was usually attributed to the last, or most aggressive, 
intervention. This means it is challenging to identify which treatments may have contributed to 
success or harm in a specific case. This has parallels with the carryover effect, which is a source of 
bias in crossover trials.[89] 
The development of new suction-based airway clearance devices highlights the ongoing importance 
of foreign body airway obstruction to the clinical community and members of the public. A recent 
systematic review focussed only on these devices.[90] Despite broad study inclusion criteria, the 
review identified only small case series, manikin studies, and cadaver studies, which were limited to 
a single device type. No reports of harm were identified, but their limited use in clinical practice 
means it is too early to conclude that their use is harm free.  The review recommended the need for 
further research before device use can be supported in practice.  
This review adopted new ILCOR standards for evaluating evidence, which differ from the previous 
ILCOR foreign body airway obstruction reviews undertaken in 2005 and 2010.[9, 14] Firstly, this 
review adopted a review methodology that incorporated independent review by two people of 
study inclusion, risk of bias assessment, and data extraction. Secondly, we excluded simulation, 
cadaver, and animal research. These data can provide important information about the potential 
efficacy of treatment, such as the airway pressure generated by different interventions.[91] 
However, findings do not directly translate to the real-world setting where choking presentations 
(patient age, viscosity of obstruction, anatomical location of obstruction) are extremely 
heterogeneous.  
Our review has a number of limitations. Firstly, the challenge of conducting research in this setting 
meant that there were only three studies with control groups, all of which were considered to be at 
serious risk of bias. Secondly, whilst case series provided evidence of effective relief of airway 
obstruction, data were not collected sufficiently robustly to enable us to calculate intervention 
success rates. Thirdly, anatomical differences between older adults, younger adults and children may 
influence the balance between benefit and harm for each intervention across age groups. For 
example, young children and frail older adults may be at greater risk of harm from abdominal 
thrusts. Limitations in the published evidence precluded an assessment of these differences. 
Fourthly, other strategies for relief of foreign body airway obstruction have been described in the 
literature, such as the table manoeuvre whereby the patient with foreign body airway obstruction is 
placed prone on a table and administered forceful blows between the shoulder blades.[92] Studies 
describing these strategies did not meet review eligibility criteria, for example case series with less 
than five cases, highlighting the need for further data on their effectiveness.  
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Future studies should aim for standardisation of reporting outcomes, drawing where possible on 
existing templates such as Utstein.[93, 94] Key variables include patient (age, gender, comorbidities), 
setting (out of hospital, in-hospital), patient status at start of treatment (conscious, unconscious, not 
breathing), intervention applied (cough, back blows, abdominal thrusts, ), outcome (favourable 
neurological outcome, survival, ROSC, relief of obstruction). The planned Japanese MOCHI study will 
prospectively collect data on patients with foreign body airway obstruction that attend the 
emergency department, thereby improving our knowledge and understanding of the epidemiology 
and treatment of the most severe cases of foreign body airway obstruction.[3]  
 
In conclusion, early bystander intervention following foreign body airway obstruction is associated 
with improved outcome. In this review, we identified that all included interventions were effective in 
relieving obstructions. The nature of the available evidence meant that we were unable to reliably 



























Table and figure legends 
Figure one: study identification flow diagram 
Table one: summary of included studies 
Table two: GRADE table 
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Table one: summary of included studies 
 
 Study name Study 
setting 
Population Intervention Comparator Outcome 
Cross-sectional studies 
 Igarashi 2017 Japan 
2008-2014 
155 adults with FBAO admitted to 
hospital  
Successful FBAO removal 
by bystander 
Removal by EMS/ 
physician on-scene or at 
hospital 
Favourable neurological outcome 
 Kinoshita 2015 Japan 
2003-2013 
162 adults with witnessed FBAO during 
meals who became unresponsive 
Chest compressions No chest compressions Favourable neurological outcome 
 Sakai 2014 Japan 
2000-2007 
240 bystander-witnessed OHCA due to 
FBAO in larynx/ pharynx 
Magill Forcep use No Magill forcep use Favourable neurological outcome 
Survival 
Case series 
 Boussuges 1985 France 27 children with FBAO Abdominal thrusts - Relief of FBAO 
 Heimlich 1975 Not reported 162 children and adults with FBAO 
(n=157) or drowning (n=5) 
Abdominal thrusts - Survival 
Relief of FBAO 
 Igarashi 2017 Japan 
2008-2014 
28 adults with FBAO admitted to 




- Relief of FBAO 




- Relief of FBAO 
 Rouillon 2006 France 
1987-1999 
6 children with FBAO admitted to 
paediatric intensive care unit 
Magill forceps - Relief of FBAO 
 Saperstein 2018 Europe/ USA 10 adults with FBAO- 8 with 
neurological disability 
LifeVac - Survival 
Relief of FBAO 
 Soroudi 2007 USA 
2003-2005 
115 adults with FBAO attended by EMS 
with recorded intervention  
Abdominal thrust 
Magill forceps 
- Relief of FBAO 
 Vilke 2004 USA 
1999 
182 children (≤5 years) with FBAO 





Relief of FBAO 
FBAO- Foreign body airway obstruction; EMS- Emergency Medical Service 
 
 






Certainty of evidence assessment No. of patients Odds ratio 
(95% CI) 
Certainty Importance Study 
design 
Risk of Bias Inconsistency Indirectness Imprecision Other Intervention Control 
FBAO removal by bystander 









(1.54 to 23.36) 
⨁◯◯◯ 
VERY LOW  
CRITICAL  
 Survival No evidence CRITICAL  
 ROSC No evidence IMPORTANT  
Back blows 
 Survival with GNO No evidence CRITICAL  




not serious  serious b not serious  none  13/-    ⨁◯◯◯ 
VERY LOW  
CRITICAL  
 ROSC No evidence IMPORTANT  
 Relief of airway 
obstruction 




not serious  serious b not serious  none  75/-    ⨁◯◯◯ 








not serious  not serious  not serious  none  4/-    ⨁◯◯◯ 
VERY LOW  
IMPORTANT  
Abdominal thrusts 
 Survival with GNO No evidence CRITICAL  




not serious  not serious  not serious  none  189/-    ⨁◯◯◯ 
VERY LOW  
CRITICAL  
 ROSC No evidence IMPORTANT  
 Relief of airway 
obstruction 




not serious  not serious  not serious  none  417/-    ⨁◯◯◯ 








not serious  not serious  not serious  none  52/-    ⨁◯◯◯ 
VERY LOW  
IMPORTANT  
Finger sweep 
 Survival with GNO No evidence CRITICAL  




not serious  serious b not serious  none  6/-    ⨁◯◯◯ 
VERY LOW  
CRITICAL  
 ROSC No evidence IMPORTANT  
 Relief of airway 
obstruction 




not serious  serious b not serious  none  36/-    ⨁◯◯◯ 








not serious  not serious  not serious  none  10/-    ⨁◯◯◯ 
VERY LOW  
IMPORTANT  





Certainty of evidence assessment No. of patients Odds ratio 
(95% CI) 
Certainty Importance Study 
design 
Risk of Bias Inconsistency Indirectness Imprecision Other Intervention Control 




not serious  not serious  very serious 
d 





(2.47 to 65.06)  
⨁◯◯◯ 
VERY LOW  
CRITICAL  
 Survival No evidence CRITICAL  
 ROSC No evidence IMPORTANT  
 Relief of airway 
obstruction 




not serious  not serious  not serious  none  28/-    ⨁◯◯◯ 








not serious  not serious  not serious  none  5/-    ⨁◯◯◯ 
VERY LOW  
IMPORTANT  
Magill forceps 




not serious  serious f serious d none  24/146 
(16.4%)  
4/94 (4.3%)  3.96 
(1.21 to 13.00)  
⨁◯◯◯ 
VERY LOW  
CRITICAL  








not stated  ⨁◯◯◯ 
VERY LOW  
CRITICAL  
 ROSC No evidence IMPORTANT  
 Relief of airway 
obstruction 




not serious  not serious  not serious  none  417/-    ⨁◯◯◯ 




No evidence IMPORTANT  
Airway clearance devices 
 Survival with GNO No evidence CRITICAL  




not serious  not serious  not serious  none  9/-    ⨁◯◯◯ 
VERY LOW  
CRITICAL  
 ROSC No evidence IMPORTANT  
 Relief of airway 
obstruction 




not serious  not serious  not serious  none  10/-†   ⨁◯◯◯ 




No evidence IMPORTANT  
 
ROSC- Return of spontaneous circulation; GNO- Good neurological outcome;  CI: Confidence interval. 
a. Very serious risk of bias due to confounding; b. Single study undertaken in paediatric population; c. Data from case reports; d. Extremely wide confidence interval; e. Evidence from case series; f. Study only 
included patients with OHCA due to FBAO in pharynx or larynx 
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MEDLINE Search strategy 
 
Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Daily and 
Versions(R): 1946 to current 
1     exp Airway Obstruction/th [Therapy] 
2     exp Foreign Bodies/ 
3     1 and 2 
4     (Foreign body adj3 air* adj3 obstruct*).tw,kf.  
5     (Foreign bodies adj3 air* adj3 obstruct*).tw,kf.  
6     (Foreign object* adj3 air* adj3 obstruct*).tw,kf.  
7     (Foreign body adj3 air* adj3 remov*).tw,kf.  
8     (Foreign bodies adj3 air* adj3 remov*).tw,kf.  
9     (Foreign object* adj3 air* adj3 remov*).tw,kf.  
10     back slap*.tw,kf.  
11     back blow*.tw,kf.  
12     chest thrust*.tw,kf.  
13     abdominal thrust*.tw,kf.  
14     (heimlich maneuver or heimlich manoeuvre).tw,kf.  
15     Heimlich Maneuver/  
16     manual suction device*.tw,kf. 
17     de-choker.tw,kf.  
18     dechoker.tw,kf.  
19     lifewand.tw,kf.  
20     lifevac.tw,kf.  
21     anti-choking.tw,kf. 
22     table maneuver.tw,kf. 
23     table manoeuvre.tw,kf. 
24     finger sweep.mp. 
25     Magill forcep*.mp. 
26     3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 
or 23 or 24 or 25 
27     ((airway* or airflow or aspiration* or inhale* or inhalation* or respiratory or asphyxiat*) adj3 (obstruct* 
or closure or occulusion* or impaction or foreign body or foreign bodies or foreign object* or food or 
bolus)).tw,kf. 
28     (choking or choke).tw,kf. 
29     first aid.tw,kf. or first aid/  
30     27 or 28  
31     29 and 30  
32     26 or 31  
33     32 not (animals/ not human/)  
34     limit 33 to (comment or editorial) 






Table S1: Case report data extraction 
 
Study Age† Sex Obstruction type Intervention(s) Injury type Outcome 
Abder-Rahman 
2009 
















Agia 1979 19 Male Food: non-meat Abdominal thrusts Thoracic Survived 
Aguilera 2008 7 Male Food: meat Abdominal thrusts Thoracic Survived 
Ayerdi 2002 70 Male Food: meat Abdominal thrusts Vascular Survived 
Bintz 1996 









Bouayed 2015 45 Female Food: meat Abdominal thrusts Thoracic Survived 
Cecchetto 2011 83 Male Food: meat Abdominal thrusts Abdominal Died 
Chao 2012 




Chapman 1983 86 Male Food: unknown Abdominal thrusts Vascular Died 
Chillag 2010 80 Female Food: unknown Abdominal thrusts Thoracic Survived 
Cowan 1987 









Desai 2008 78 Female Food: unknown Abdominal thrusts Vascular Died 
Dupre 1993 




Entel 1995 79 Female Food: unknown Abdominal thrusts Thoracic Survived 
Fearing 2002 




Feeney 2007 11 Male Unknown Abdominal thrusts Abdominal Survived 
Fink 1989 3 Male Non-food Abdominal thrusts Thoracic Survived 
Gjoni 2009 





85 Male Food: non-meat 


















Herman 2018 85 Female Food: meat Abdominal thrusts Abdominal Survived 
Kabbani 1995 




Kirshner 1985 69 Male Food: meat Abdominal thrusts Vascular Died 
Koss 2018 




Kosser 2009 73 Male Food: unknown Abdominal thrusts Vascular Died 
Lee 2009 3 Male Food: non-meat Abdominal thrusts Abdominal Survived 
Lee 2019 67 Male Food: meat Abdominal thrusts Vascular Survived 
Lette 1990 72 Female Food: meat Abdominal thrusts Thoracic Survived 
Lin 2003 63 Male Food: meat Abdominal thrusts Vascular Survived 
Mack 2002 




Mack 2002 84 Male Food: meat Abdominal thrusts Vascular Died 
Majumdar 1998 




Martin 2007 81 Male Unknown Abdominal thrusts Vascular Died 














7 Male Non-food 
Back blows; abdominal 
thrusts 
Thoracic Survived 
Olenchock 2004 56 Male Food: non-meat Abdominal thrusts Thoracic Survived 
Palleiro 2007 88 Male Food: meat Abdominal thrusts Abdominal Survived 
Passik 1987 74 Female Unknown Abdominal thrusts Vascular Survived 
Patterson 1993 84 Female Non-food Back blows Vascular Died 
Rakotoharinandra
sana 2003 
46 Female Food: non-meat 





22 Male Non-food Abdominal thrusts Abdominal Survived 
Roehm 62 Male Food: meat Abdominal thrusts Vascular Died 
Sams 1989 
















Tashtoush 2015 84 Male Unknown Abdominal thrusts Abdominal Survived 
Truong 2018 85 Female Food: unknown Abdominal thrusts Abdominal Survived 
Tung 2001 













Ujjin 1984 - Male Unknown Abdominal thrusts Thoracic Died 
Ulger 2016 33 Female Unknown Abdominal thrusts Thoracic Survived 
Valero 1986 76 Male Non-food Abdominal thrusts Vascular Died 
Van der Ham 
1990 














Wolf 2001 51 Male Food: non-meat Abdominal thrusts Vascular Died 
†- Years unless stated 
 
 











































































Igarashi 2017† Low Unclear High Low 
Kinoshita 2015 Low Unclear High Low 
Sakai 2014 Unclear Unclear High Low 
†Outcome of survival with good neurological outcome 
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Table S3: Risk of bias of case series 
 
 Domain 
 Selection Ascertainment Causality Reporting 
Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 
Boussuges 1985 Unclear No Yes No N/A N/A Unclear No 
Heimlich 1975 No No Yes No N/A N/A No No 
Igarashi 2017† Yes No Yes No N/A N/A Yes No 
Redding 1979 No No Yes No N/A N/A Unclear No 
Rouillon 2006 Yes No Yes No N/A N/A Yes No 
Saperstein 2018 Unclear Yes Yes No N/A N/A Unclear Unclear 
Soroudi 2007 Yes No Yes No N/A N/A No No 
Vilke 2004 Yes No Yes No N/A N/A No No 
†Outcome of FBAO removal 
1. Does the patient(s) represent(s) the whole experience of the investigator (centre) or is the selection method unclear to the 
extent that other patients with similar presentation may not have been reported? 
2. Was the exposure adequately ascertained? 
3. Was the outcome adequately ascertained? 
4. Were other alternative causes that may explain the observation ruled out? 
5. Was there a challenge/rechallenge phenomenon? 
6. Was there a dose–response effect? 
7. Was follow-up long enough for outcomes to occur? 
8. Is the case(s) described with sufficient details to allow other investigators to replicate the research or to allow practitioners 









Table S4: Risk of bias of case reports 
 Domain 
 Selection Ascertainment Causality Reporting 
Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 
Abder-Rahman 2009 Yes Yes Yes No N/A N/A Yes Yes 
Agia 1979 No Yes Yes No N/A N/A Yes No 
Aguilera 2008 No Yes Yes No N/A N/A Yes No 
Ayerdi 2002 No No Yes No N/A N/A Yes No 
Bintz 1996 No No Yes Yes N/A N/A Yes No 
Bouayed 2015 No Yes Yes Yes N/A N/A Yes Yes 
Cecchetto 2011 No Yes Yes Yes N/A N/A Yes Yes 
Chao 2012 No Yes Yes No N/A N/A Yes No 
Chapman 1983 No Yes Yes No N/A N/A Yes Yes 
Chillag 2010 No No Yes No N/A N/A No No 
Cowan 1987 No Yes Yes No N/A N/A Yes No 
Croom 1983 No Yes Yes No N/A N/A Yes No 
Desai 2008 No No Yes No N/A N/A Yes No 
Dupre 1993 No Yes Yes No N/A N/A Yes No 
Entel 1995 No No Yes No N/A N/A No No 
Fearing 2002 No No Yes No N/A N/A Yes No 
Feeney 2007 No Yes Yes No N/A N/A Yes No 
Fink 1989 No Yes Yes No N/A N/A Yes No 
Gjoni 2009 No Yes Yes No N/A N/A Yes Yes 
Guinane 2018 No No Yes No N/A N/A Yes No 
Hartrey 1995 No Yes Yes No N/A N/A Yes Yes 
Haynes 1984 No Yes Yes No N/A N/A Yes Yes 
Heimlich 1977 No No No No N/A N/A No No 
Herman 2018 No No Yes No N/A N/A Yes No 
Kabbani 1995 No Yes Yes Yes N/A N/A Yes Yes 
Kirshner 1985 No Yes Yes No N/A N/A Yes No 
Koss 2018 No Yes Yes No N/A N/A Yes Yes 
Kosser 2009 No No Yes No N/A N/A Yes Yes 
Lee 2009 No Yes Yes No N/A N/A Yes No 




 Selection Ascertainment Causality Reporting 
Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 
Lette 1990 No No Yes No N/A N/A Yes No 
Lin 2003 No No Yes No N/A N/A Yes No 
Mack 2002 No No Yes No N/A N/A Yes No 
Majumdar 1998 No No Yes No N/A N/A Yes No 
Martin 2007 No No Yes No N/A N/A Yes No 
Matharoo 2013 No Yes Yes Yes N/A N/A Yes Yes 
Meredith 1986 No Ye Yes No N/A N/A Yes Yes 
Mori 2016 No Yes Yes Yes N/A N/A Yes Yes 
Nowitz 1998 No Yes Yes No N/A N/A Yes Yes 
Olenchock 2004 No No Yes No N/A N/A Yes No 
Palleiro 2007 No No Yes No N/A N/A Yes No 
Passik 1987 No No Yes No N/A N/A Yes No 
Patterson 1993 No Yes Yes No N/A N/A Yes No 
Rakotoharinandrasana 2003 No Yes Yes No N/A N/A Yes Yes 
Razaboni 1986 No No Yes No N/A N/A Yes No 
Roehm 1983 No Yes Yes No N/A N/A Yes No 
Sams 1989 No No No No N/A N/A No No 
Skulberg 1992 No No Yes No N/A N/A Yes No 
Sridharan 2016 No Yes Yes No N/A N/A No No 
Tashtoush 2015 No No Yes No N/A N/A Yes Yes 
Truong 2018 No No Yes No N/A N/A Yes No 
Tung 2001 No No Yes No N/A N/A Yes No 
Ujjin 1984 No No Yes No N/A N/A Yes No 
Ulger 2016 No No Yes No N/A N/A No No 
Valero 1986 No Yes Yes No N/A N/A Yes Yes 
Van der Ham 1990 No No Yes No N/A N/A Yes No 
Visintine 1975 No No Yes No N/A N/A Yes No 
Vunda 2012 No Yes Yes Yes N/A N/A No Yes 
Wolf 2001 No No Yes No N/A N/A Yes No 
1. Does the patient(s) represent(s) the whole experience of the investigator (centre) or is the selection method unclear to the 




 Selection Ascertainment Causality Reporting 
Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 
2. Was the exposure adequately ascertained? 
3. Was the outcome adequately ascertained? 
4. Were other alternative causes that may explain the observation ruled out? 
5. Was there a challenge/rechallenge phenomenon? 
6. Was there a dose–response effect? 
7. Was follow-up long enough for outcomes to occur? 
8. Is the case(s) described with sufficient details to allow other investigators to replicate the research or to allow practitioners 
make inferences related to their own practice? 
 
 
